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Development of microscale multicomponent concentration measurement device pg a
laser light absorption spectrometric method and clarification of non-equilibrium
chemical reaction process

Sakai, Yasuhiko
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In this study, a new type of optical fiber probe was developed to measure
small scale fluctuation of multiple diffusive matters simultaneously in turbulent liquid flows. The
size of measurement volume of the probe is 100 p m or less, which is the highest spatial resolution
as an absorption type concentration measurement device in the world. Concentration fluctuations of
the high Schmidt number diffusing dyes were measured in a liquid axisymmetric jet with the new
probe. As a result, in the smaller range than the Kolmogorov micro-scale (i.e., in the
viscous-convective subrange), we could observe the trending that the power exponent of the
concentration fluctuation spectrum with respect to the wave number approaches -1.
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